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   本文用C++实现整个工程框架，实验结果用openGL证明并可视化。我们将所得到
的变形结果同已有算法的结果做了对比，指出其优势，并提出了进一步改进研究的
方向和课题。















         
         
    With the development of computer graphics, the modeling and processing of
models in the 3D space has been a research thrust and playing important roles in
many visual computing tasks. Many fundamental problems have been raised and
active research has been conducted these days. 3D surfaces and solid models
are usually represented by triangle meshes and tetrahedral meshes respectively.
The curve-skeletons of 3D objects effectively simplify but extract important
topological and geometric characteristics of the original models. Such a reduced
graph structure benefits shape analysis tasks such as matching and morphing of
3D objects, which are important research topics in computer graphics and the
focus of this thesis.
   This thesis considers the method of skeletonization and theories for 3D region
guarding, and proposes a way to compute the minimized guarding point set using
shape skeletons within a unified framework. Then, based on this guarding
computation pipeline, it proposes effective algorithms to match guarding points
between two models and compute the intermediate shape during the morphing
process from one model to another.
   We introduce the algorithm using Voronoi diagram to calculate the approximate
media axis of a 3D model, and using the singular points set of medial geodesic
function value to calculate its curve skeleton. Then, we use the skeleton points as
the candidates to obtain minimized guarding points set, upon which, employing a
progressive integer linear programming method, based on a greed strategy. We
also develop efficient preprocessing for visibility detection in computation
complexity, and the progressive triangle/tetrahedral mesh simplification
algorithms. Based on that, star decomposition is obtained via region growing.
   This thesis also discusses the concept of shape matching via exact skeletal













guarding points in our framework of two objects. Using length of line segments as
geometric dissimilarity between two guard points and eigenvalue vector as
topological dissimilarity, we calculate the corresponding parts between two
models using a hierarchy preserving algorithm, and then get the distance
between them.
   In the last part of this thesis, we describe polygon morphing method based on
separate interpolation of radii and angles based on guard framework and polar
coordinate representation. We propose algorithms to extract compatible skeletons
of 3D models, and generalize the above 2D algorithm to the 3D. Our morphing is
therefore computed intermediate states based on the compatible guarding and
the interpolation of shortest path inferior arc on the spherical surface. Compared
with the classical linear spatial interpolation, our newly computed morphing
reduces the appearance of self-intersection and distortion.
Our entire framework is implemented in C++. Experimental results are
demonstrated and visualized using openGL. We compare our algorithms with
existing methods to show the computational improvement, and we conclude the
thesis by discussing future research directions for potential improvements.
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